SEMICONDUCTOR WAFER POSITION DETECTING SYSTEM, 
SEMICONDUCTOR DEVICE FABRICATING FACILITY OF USING THE SAME, 
AND WAFER POSITION DETECTING METHOD THEREOF 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a semiconductor wafer position detecting system, 
semiconductor device fabricating facility of using the same, and wafer position detecting 
method thereof, by which the position state of wafers is detected prior to performing 
1 0 processes in order to prevent failure in the processes. 
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2. Description of the Related Art 
■J A semiconductor device fabricating facility includes vacuum chambers for 

| performing processes such as chemical vapor deposition, etching, or metal deposition in 
J5 vacuum chambers provide a clean environment and prevent wafer pollution during 
^ processing. The chamber is made of an opaque material such as metal that has sufficient 
strength to withstand the vacuum. 

As shown in Fig. 1, a wafer W placed into the fabricating facility and supported on a 
chuck plate can detach from the upper surface of the chuck plate 10 if particles P (such as 
pieces of wafer) are left on the chuck plate 10. In addition, as shown in Fig. 2, the wafer W 
slips on the particles and is displaced from the predetermined position in the course of being 
transferred or placed on the chuck plate 1 0. 

However, with the conventional facility it is difficult to determine whether the wafer 
is properly transferred to or placed on a predetermined position. Sometimes, it is necessary to 
open the chamber in order to confirm the position of the wafer. 

Assembling or disassembling repeatedly such the vacuum chamber to verify the 
position of the wafer causes trouble in maintaining a vacuum in the chamber, lengths overall 
processing time, working hours, increasing the amount of work done, and more labor power. 
In addition, the repeated assembling and disassembling of the fabricating facility reduces the 
productivity of the fabricating facility, and wafers can be contaminated opening of the 



chamber. 



In order to change and improve such environments, a conventional vacuum chamber 
fabricating facility is provided with a transparent window to see into the chamber. However, 
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this configuration causes a problem that a user cannot confirm whether a wafer has been 
damaged, e.g., in the edge of wafer broken or cracked. 

Such a transparent window in the predetermined portion of the chamber becomes 
covered with deposited polymers that are generated during processes and becomes opaque. It 
5 is impossible to confirm whether wafers are damaged even in instances where a plurality of 
wafers are folded or broken. 

The transparent window also does not permit a user to confirm whether wafers in the 
fabricating facility are damaged or broken or contaminated by pollutants including particles. 



1 0 SUMMARY OF THE INVENTION 

If' It is an object of the present invention to provide a semiconductor wafer position 

□ detecting system, chuck assembly of using the same, and semiconductor wafer position 
U detecting method thereof, which allows one to confirm whether wafers are normally 

transferred, whether wafers are properly positioned, and whether wafers have detached from 
hiS the chuck plate without disassembling or assembling the fabricating facility. Thereby, the 
L number of times in assembling and disassembling the fabricating facility, working hours and 
the amount of work done can be reduced, so that the rate of operation and productivity of the 
yy fabricating facility are increased and wafers are prevented from being contaminated, 
jpf In order to achieve the object, the semiconductor wafer position detecting system 

20 includes: 

a chuck plate formed with at least one or more holes at a portion thereof on which a 
wafer is normally and closely placed; 

a fluid line connected between a lower portion of each of the holes and a fluid driving 

means; 

25 at least one or more valves provided on the fluid line to control fluid flow in response 

to an opening/closing signal; 

a sensor provided on the fluid line to detect a pressure state of the fluid; 
an output device for outputting in response to an output control signal; and 
a controller for selectively applying an opening/closing signal and an output control 
30 signal to the valve and output device, and detecting the position state of wafer by a 
measurement signal applied from the sensor. 

The chuck plate upper surface includes one or more guiding grooves that 
communicate with the upper portion of at least one or more holes. 
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It is desirable that the guiding groove is formed within the region where a wafer is 
normally placed within the normal position of and the edge of the wafer. 

The guiding groove may be formed in a radial direction or spiral direction relative to 
the center the wafer in the normal position, or may be formed along circumferences having 
5 different diameters relative to the center of the wafer in its normal position, or may be a 
combination of the radial shape, spiral shape and circumference shape. 

The fluid line is configured so that the fluid flows from one side of the fluid line 
through the guiding groove and discharges through the other side of the fluid line after the 
wafer is normally placed on the center position of the chuck plate. 
10 The sensor may use a pressure gage that measures pressure in the fluid line, or a 

ljl flowmeter for detecting a flow rate of fluid in the fluid line. 

jbj It is effective that at least one or more optical sensors are further provided above and 

Hi opposite to the portion of the chuck plate where the edge of wafer is placed to thereby detect 

Ql the position of the edge of wafer and output the resultant signal to the controller. 

J5 The wafer detecting system further comprises a rotational driving apparatus for 

£ rotating the chuck plate in response to a rotational control signal selectively applied from the 

ry controller. 

\T The output device is configured by combining at least one or more out of a bell giving 

O an alarm, a lamp outputting a light signal, a monitor displaying the position state of wafer, 
20 and a switching part for selectively cutting off an electric power applied to each of the 

elements of the system in response to a signal generated by the controller when a wafer is 
improperly positioned. 

The semiconductor fabricating facility provided therein with a wafer position 
detecting system according to another embodiment of the present invention, includes: 
25 a chamber provided with an opening/shutting apparatus for opening or shutting the 

chamber in response to an opening /shutting control signal; 

a chuck plate provided in the chamber to rotate and formed thereon with at least one 
or more holes; 

a rotational driving apparatus provided under the chuck plate to rotate the chuck plate 
30 in response to a rotational control signal; 

a fluid line communicated with each of the holes to form a fluid path; 
a valve provided on the fluid line to control a fluid flow in response to a fluid flow 
control signal; 

a sensor provided on the fluid line to detect a state of the fluid; 
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an output device for outputting in response to an output control signal; and 
a controller receiving a signal of the sensor to detect the position the wafer, outputting 
the resultant signal to the output device and outputting the rotational control signal and fluid 
flow control signal to the rotational driving apparatus and valve. 
5 It is preferred that the chamber is further provided therein with a vacuum forming 

apparatus for forming a vacuum state thereof. 

The wafer position detecting method of the wafer position detecting system includes: 
providing a chuck plate formed with at least one or more holes at a portion thereof on 
which a wafer is normally and closely placed; a fluid line communicated with a lower portion 
10 of each of the holes; at least one or more valves provided on the fluid line to control fluid 
M flow in response to an opening/closing signal; a sensing means provided on the fluid line to 
S detect a state of the fluid; an output means for outputting in response to an output control 

Lai 

RJ signal; and a controller for selectively applying an opening/closing signal and an output 
yl control signal to the valve and output device, and detecting the position of wafer by a 
J5 measurement signal applied from the sensor. 

A wafer on the chuck plate; controlling fluid to flow through the fluid line; detecting a 
ry pressure or a fluid flow state in the fluid line; checking a contact state and position state of 
*2 wafer on the chuck plate according to whether a measured value is within a predetermined 
O scope to control fluid flow through the valve; and outputting through the output device 
20 information including the measured values to the pressure or fluid flow state, set values, and 
probe gas supplied state. 

It is effective that the wafer position detecting system further includes at least one or 
more optical sensors provided above the chuck plate to detect the position of the edge of the 
wafer. The wafer detecting method further includes the step of detecting a position of the 
25 edge of the wafer by the optical sensor prior to checking the position of wafer. 

It is desirable that the wafer position detecting system further includes a rotational 
driving apparatus to rotate the chuck plate. The wafer position detecting method includes the 
step of detecting a position the edge of the wafer on the chuck plate to correspond to the 
optical sensor. 

30 The wafer position detecting method further comprises the step of controlling a fluid 

flow by the valve when the wafer is abnormally placed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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The foregoing and other objects, aspects and advantages will be better understood 
from the following detailed description of preferred embodiments of the invention with 
reference to the drawings, in which: 

Fig. 1 is a cross sectional view showing an abnormally placed wafer on a chuck as an 
5 example; 

Fig. 2 is a plane view showing an abnormally placed wafer on a chuck as another 
example; 

Fig. 3 is a cross sectional schematic view showing the structure of a semiconductor 
wafer position detecting system according to an embodiment of the present invention; 
10 Fig. 4 is a plane view showing guiding grooves formed on the chuck plate shown in 

u : Fig. 3; 

p Fig. 5 is a plane view showing guiding grooves formed on the chuck plate shown in 

RJ Fig. 3 according to another embodiment of the present invention; 

Gl Fig. 6 is a plane view showing the arrangement of guiding grooves as a combination 

j5 of the arrangements of guiding grooves shown in Figs. 4 and 5; and 

f Fig. 7 is a schematic cross sectional view showing the structure of a semiconductor 

fy device fabricating facility provided with a wafer position state detecting system according to 
\T the present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the semiconductor wafer position detecting system, semiconductor device 
fabricating facility provided with the same and wafer position detecting method thereof will 
be explained with reference to the accompanying drawings. 

As shown in Fig. 3, the semiconductor wafer position detecting system comprises a 
25 chuck plate 20 for supporting and fixing the wafer W transferred and placed thereon, and 
formed with at least one or more holes 22 within the predetermined area where a wafer is 
normally placed. 

The chuck plate 20 is formed with an upper surface having one or more guiding 
grooves 24. At least one or more of the guiding grooves 24 communicate with the upper 
30 portion of at least one or more holes 22. Accordingly, some or all of the holes 22 
communicate with the guiding grooves 24. 

The guiding grooves 24 are formed within the region where a wafer W is normally 
placed and the edge of the wafer W is not beyond. When the wafer W is normally placed on 
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and adheres closely to the chuck 20, the guiding groove 24 is covered by the wafer W to 
thereby form closed fluid flow path. 

Referring to Fig. 4, the guiding grooves 24 may be arranged in a radial direction or 
spiral direction (not shown) relative to the center of the wafers W as normally placed. 
5 Referring to Fig. 5, the guiding grooves 24b may be arranged along the 

circumferences having different diameters relative to the central position the wafer W is 
normally placed. 

As shown in Fig. 6, the guiding grooves may be arranged in a combination shape of 
the radial shape, spiral shape, and circumference shape. 
10 As shown in Fig. 3, the fluid line 26 is connected to a fluid flow device, such as a 

u P um P> (not shown) and communicates with the lower portion of the hole 22 to thereby form 
g fluid path. The fluid line 26 is provided thereon with at least one or more valve 28 for 
fy controlling fluid flow in response to a fluid flow control signal. The fluid line 26 is provided 
gpj thereon with a sensor 30 to detect a fluid state therein. The sensor 30 may utilize a pressure 
#5 gage or a flowmeter to detect the pressure, or the movement of fluid in the fluid line 26. The 
£ fluid line 26 may communicates with the fluid flow device and the hole 22. The fluid line 26 
jJJ may be configured so that fluid is supplied from one side of the fluid line to flow through the 
HJ guiding groove 24 and is discharged through the other side of the fluid line 26 after the wafer 
p W is placed on the center position of the chuck plate 20. 

r ~20 A controller (not shown) is provided in the system to output a fluid flow control 

signal to the valve 28. The controller receives a signal having information of the state of the 
fluid line 26 from the sensor 30 and compares it with a set value to check the position state of 
wafer W on the chuck plate 20. 

The controller outputs to the output device (not shown) information including the 
25 operational state of the facility, the state of the process, and the position state of wafer W, 
thereby allowing a user to confirm the states. 

The output device includes at least one of a bell giving an alarm, a lamp outputting a 
light signal, a monitor displaying the position state of wafer, and a switching part for 
selectively cutting off an electric power applied to each of the elements of the system in 
30 response to a signal generated by the controller when a wafer is abnormally placed. 

At least one or more optical sensors 32 are further provided above and adjacent to a 
portion of the chuck plate 20 where the edge of wafer W is normally placed to detect the 
position of the edge of wafer and output the resultant signal to the controller. The optical 
sensor 32 serves to illuminate the edge portion of the wafer W with a predetermined probing 
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beam and detect by a reflected beam or diffracted beam from the wafer as to whether the 
wafer W is damaged or normally placed or folded or broken. 



The rotational driving apparatus^34fe further provided in the system to rotate the 
chuck plate 20 around the center position where the wafer W is normally placed. 

Accordingly, the optical sensor 32 is allowed to detect the position state of the whole 
edge portion of wafer W. 

According to such a semiconductor wafer position detecting system, first, the wafer 
W is transferred to the chuck plate 20 and placed on the chuck plate 20. The controller 
outputs the fluid flow control signal to control opening and closing the valve 28. When the 
valve 28 is opened in response to the signal, the fluid line 26 is formed therein with the 
pressure of fluid from the fluid flow device, and the sensor 30 detects the pressure of the fluid 
line 26 or the flow of fluid. 

Here, the fluid flow device may be formed with a vacuum forming means such as a 
vacuum pump to make the fluid line 26 vacuous, or formed with a gas supply means to 
supply a probe gas through the fluid line 26. 

First, the fluid flow device formed with the vacuum forming apparatus will be 
explained in more detail. Vacuum that is formed through the fluid line 26 may allow the 
wafer W to adhere to the chuck plate due to its vacuum pressure. The vacuum pressure can be 
used as a fixing means for fixing the wafer to the chuck plate. 

The sensor 30 communicating with the fluid line 26 serves to detect the pressure state 
of the fluid line 26 in instance where the sensor 30 is a pressure gage, and to detect fluid flow 
in the instance where the sensing means is a flowmeter. 

The sensor 30 outputs the resultant signal to the controller. The controller compares 
the detected pressure of the fluid line 26 with the set pressure, as a reference pressure when a 
wafer W is normally placed on the chuck plate. Or, the controller may compare the detected 
value, which indicates the fluid flowing state in the fluid line 26, with the reference state that 
is set when the wafer W is normally placed. 

Meanwhile, in case that the fluid flow device is constructed with a gas supplier which 
supply a probe gas, the chuck plate 20 is provided with a wafer fixing means by which a 
wafer is fixed by its own weight, or to which a separate vacuum forming means is connected 
to fix a wafer W to the chuck plate by the vacuum force, or in which an electrostatic chuck is 
provided to fix a wafer to the chuck plate by the electrostatic force, thereby preventing a 
wafer W from moving away from its normally placed position on the chuck plate. 
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Under such a state, when the controller outputs the fluid flow control signal to open or 
shut down the valve 28, the probe gas that is supplied from the gas supplier flows under the 
wafer W via the fluid line 26 while maintaining the predetermined pressure to fasten the 
wafer W to the chuck plate. 

At this time, an amount of probe gas is supplied until the wafer W placed on the 
chuck plate 20 cannot detach from the chuck plate. Particularly, it is further required that the 
amount of probe gas which is supplied should be controlled when the pressure outside of the 
fluid line 26 is relatively lower than that in the fluid line 26. 

Here, in case that the fluid line 26 is formed as a single body, the probe gas supplied 
from a gas supplier when the valve 28 is opened is distributed in the fluid line 26, hole 22, 
and guiding groove 24. At this time, the pressure in the fluid line 26 is different from that in 
the environment in which the wafer W is placed and detected due to the difference in pressure 
between the fluid line 26 and the environment, that is, outside of the fluid line. 

In case that the sensor 30 provided on the fluid line 26 is constructed by a pressure 
gage, the sensor 30 serves to detect the pressure state in the fluid line 26, which is 
discriminated by the pressure in the environment outside of the fluid line 26. In case that the 
sensor 30 is constructed by a flowmeter, the sensor 30 serves to detect the flow state of fluid 
in the fluid line 26. And, the sensor 30 outputs the resultant signal having the detected 
information. 

The controller compares the detected pressure in the fluid line 26 with a reference 
value of pressure which is set when the wafer W is normally placed on the chuck plate 2, or 
the detected value of the flow state in the fluid line 26 with a reference value of fluid flow 
state which is set when the wafer W is normally placed on the chuck plate 20, thereby 
determining whether the wafer W is normally placed or not. 

Meanwhile, the fluid line 26 can be constructed so that fluid may flow from an inlet to 
an outlet through the guide groove 24 formed on the chuck plate 20. In case that the inlet to 
supply fluid and outlet to discharge the fluid are separately formed in the fluid line 26 based 
on the guide groove 24, it is desirable that a fluid flow device be a gas supply as described 
above. In this case, the gas supply can be designed so that the probe gas may flow through 
the fluid line 26 having the inlet and outlet including the guide groove 24. 

Also, it is desirable that the sensor 30 is formed of a flowmeter to detect the amount 
of probe gas that flows through the fluid line 26. 

In these procedures, if any particles such as pieces of broken wafer exist on the chuck 
plate 20, the wafer detaches from the surface of the chuck plate or is improperly placed on the 
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chuck plate, thereby the guide groove 24 and hole 22 are exposed to an outside environment 
out of the surface of the chuck plate 20. As a result, the detected values of pressure and flow 
state in the fluid line 26 become different from the reference values. 

Accordingly, the controller determines whether the wafer W is properly placed on the 
5 chuck plate by comparing the values detected by the sensor 30 with the reference values that 
are set in the pressure of the fluid line 26 or flow state of fluid, and outputs the resultant 
signal to an output device to control operation of each of the devices. 

Meanwhile, the optical sensor 32 provided above the chuck plate 20 serves to 
illuminate the edge portion of wafer on the chuck plate with a probe beam to detect the 
10 position of the edge portion of wafer W by states of reflected beam or refracted beam. 
M= In addition, under the above-mentioned state, the rotational driving apparatus serves 

to rotate the chuck plate 20, the optical sensor 32 detects each of the edge portions of wafer 
W on the chuck plate 20 in various directions to generate the resultant signal to the controller. 
m Also, the controller detects if the wafer W is broken or damaged or improperly placed by the 
[T5 signals from the optical sensor and the sensor 30. Accordingly, the optical sensor 32 can 
f detect and confirm whether the edge portion of wafer W is damaged or broken. If the wafer is 
flj improperly placed on the chuck plate, the wafer can be moved to a normal position on the 

chuck plate through the guide grooves 24 or the holes 22, thereafter being detected, 
□ increasing the reliability in detection. 

20 According to such a construction, the degree to which the wafer W detaches from the 

chuck plate and the wafer W is improperly placed on the chuck plate can exactly be detected. 
Thus, a user can confirm whether each element of process chamber is normally operating, or 
if all of the processes have failed. 

Turning now to Fig. 7, the semiconductor fabricating facility 40 of using the 

25 semiconductor wafer position detecting system is provided a chamber 42 having a door D 
being opened or closed in response to a door opening/closing signal. The chamber 42 is 
provided therein with a chuck unit 44 to support a wafer W that is inserted through the door 
D. The chuck unit 44 is provided with a chuck plate 46 on which the wafer W can be placed. 
The chuck plate 46 is provided thereunder with a rotational driving apparatus 60 to rotate the 

30 chuck plate in response to a rotational control signal. 

In addition, the chuck plate 46 is provided thereon with at least one or more holes 48 
and guide grooves 50 which are partly shared with the holes 48. The chuck plate 46 is in 
communication with the fluid line 52 through the end portion of the hole 48 so that fluid 
pressure caused by a fluid flow device (not shown) can be transmitted. 
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The fluid line 52 is provided thereon with at least one or more valves 64 to control a 
fluid flow in response to a fluid flow control signal and a sensor 56 to detect the fluid 
pressure or fluid flow fluid. 

The chamber 42 is in communication at one side thereof with vacuum pressure 
5 forming apparatus (not shown) through piping S to provide a predetermined vacuum pressure 
in the chamber 42. The fluid line 52 may be constructed in such a manner that the vacuum 
pressure can be supplied thereto by the vacuum pressure forming apparatus through a 
separate adapter 58 instead of the fluid flow device. 

The adapter 58 may be constructed with a three-way valve by which a vacuum 
1 0 pressure can be selectively provided in the chamber 42 and the fluid line 52 through the 
u piping S. 

y The adapter 58 may also be constructed with a bellows type of pipe or cylinder type 

ry of pipe by which an initial environment in the fluid line 52 can be maintained when process 

gas is provided to the chamber 42, thereby the environments in the fluid line 52 and the 
J5 chamber 42 can be divided up even when the environment in the chamber is changed, 
f \3(k In addition ' at least one or more °P tic al sensor / 32 is provided above the chuck plate 
nj ft in order to illuminate the edge portion of wafer W with a probe light beam, as shown in 
\T Fig- 7, by which wafer position and wafer position state can be detected based on the degree 
□ of the reflected beam or refracted beam. 

2° A controller (not shown) is provided outside the chamber 42 to selectively output a 

door open/close ™ntrol signal, a rotational control signal and a fluid flow control signal to 
^ ^ the door means 68)and rotational driving apparatus(34\nd valve2*l, respectively. The 
^ controlfe^serves to compare the detected signal outputted from the senso/3&and the optical 
sensor 32 with the reference values to determine whether the wafer W is normally placed on 
25 the chuck plate and output the resultant information to an output device (not shown). 

According to the semiconductor device fabricating facility 40 such as constructed, 
when a wafer W is projected into the chamber 42, the controller serves to form a 
predetermined vacuum pressure in the chamber 42 through the vacuum forming apparatus. 
At this time, the controller outputs the fluid flow control signal to control the valve 64 so that 
30 fluid may flow through the fluid line 52. The sensor 56 measures a pressure in the fluid line 
52 or a flow state of fluid to output the resultant signal to the controller. 

In addition, the controller outputs the rotational control signal to the rotational driving 
apparatus 60 to rotate the chuck plate 46 so that the wafer W may be properly placed on the 
chuck plate. In this process, the controller allows the optical sensor 62 to detect the position 
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of wafer W and the position of the edge portion of wafer and receives the resultant signal 
from the optical sensor 62 to compare information concerning the position of wafer W and 
the position of the edge portion of wafer with the reference values, thereby determining 
whether the wafer W is properly placed on the chuck plate. 

Thereafter, the controller outputs a signal having information concerning the detected 
states of wafer W to the output device whereby a user easily confirms whether a wafer W is 

properly placed on the chuck plate. 

According to the present invention, the state of wafer W position on the chuck plate 

can be easily detected by comparing the signals from the sensor on the fluid line and the 

optical sensor above the chuck plate with the reference values, without disassembling the 

facility. 

In addition, the optical sensor allows to detect whether wafer W detaches from the 
surface of the chuck plate due to pieces of broken wafer, or whether wafer W gets damaged, 
thereby increasing the reliability in processes and minimizing the process failure. 

According to the present invention, contamination of wafer or facility can be 
prevented because the frequency of assembling and disassembling the facility is reduced, 
thereby reducing manpower and working hours and increasing the rate of operation and the 
yield in production. 

The present invention is limited to the detailed embodiments as described above, but 
it is clear that it would be obvious to a skilled person to modify or change the invention 
within the spirit or technical scope of the invention. Such modifications and changes may be 
included in the following claims. 
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